Vapour pressure measurements are carried out to test Raoult's law at extreme concentrations, and the deviations are reported. -The azeotropic point is measured and qualitative discussions are presented.
The expressions for the activity coefficients of a binary mixture, considering a correction for the real gas behaviour are:
Bn -2 ß12 + ß22 
V01':
partial molar volume of the component i; in the mixture we used the molar volume Voi of the pure component i which is the same within 0,06% K Raoult's law states: x{' p/poi = , and this law is expected to be valid when x-t -> 0 if vapours are supposed to behave as ideal gases.
In the limit x2 -> 0 , (^r 1^ = 0 and Eq. (1) becomes, with the substitution xx p = px (partial pressure of the component 1) :
* In partial fulfillments for the requirements to obtain the academic degree of Licenciado en Quimica of the Pontificia Universidad Catolica de Chile. 1 J. EDWARDS, unpublished data.
The aim of this work is to test Eq. (2) in the system isooctane acetone at 48 °C.
Experimental Part
Measurements were made with the system recommended by SCHÄFER 2 which allows isothermal measurements above and below room temperature; some changes were made 3 at the measuring cell. Pressures were taken with a mercury manometer, and read with a cathetometer. The concentrations of both phases were known by taking densities.
The purification of the chemicals was begun by leaving them for two days with Sikkon Fluka. Then a distillation followed in a Schott adiabatic column and the central fraction was received on calcinated potassium carbonate.
Error
Molar fractions were obtained by measurements of the density in its dependence on temperature and composition. With At = 0,2 °C and Am = 5 • 10 -5 gm a Ax = 2,283 • 10 -4 is obtained as error of the molar fraction (results from this laboratory show that no appreciable error is introduced by taking the acetone temperature function equal to that of the mixture).
For the relative error of the activity coefficients one has 
For testing Eq. (2) it is necessary to know
(dpi/dz/W-^o and (dp/dz/)*,-^ Since for x2 -> 0, Pi -> Poi dPi \ = J_ I dpx \ dx1'Jz/-+0 Poi \dx1'Jxt'-»-0 and also
These values will be taken by extrapolation of the graph of x2' as function of (p01 -pj) jx2 p and (P~ Poi) /l x 2 P( x i' -x 2') 2 1-(This last term was chosen because it has the same limit as (p -Poi)/ x 2 P and gives better values by extrapolation.) The plots are shown in Fig. 1 Raoult's law and the limit Eq. (2) show a difference of about 6,5% at high concentrations of acetone.
Activity Coefficients
Determinations of the azeotropic point allow to know the analytic function of the curve activity coefficient vs. molar fraction 4 since
at the azeotropic point dp/dx2' = 0 and with DuhemMargules equation we obtain (Pol/P02) az = (/2//1) az j
Dividing Eq. (3) by p02 and transforming we get
A carefull determination of the azeotropic points gave:
These data are related by log paz = 7,275-1450/7 , £az' = 0,338 + 179,714/r .
Expressing the logarithm of the activity coefficients according to Redlich and Kister with two constants:
From Eq. (1) and (5) The points in Fig. 2 show these functions. A second checking of Redlich's constants was made by studying the limit attained by Eq. (6) when either x2 or xx -> 0. It is surprising that at low acetone concentration the activity coefficient of isooctane is smaller than the ideal value 1; this made us think on partial miscibility of the system at low temperature, which was carefully checked 1 .
The negative log of activity coefficients at low acetone concentration should be understood by the formation of "complexes" acetone-isooctane because of the high dipolar moment of acetone which electrically induces neighbouring isooctane molecules. Taking the mixture as formed by complexes of molar fraction and x2* = (x2 -m xx) 1 (1 -m xx) x* = x{\ (1 -m xx) and assuming that Raoult's law p2 = x2* p02 would represent our points with this molar fraction, we see that for m= 10 (Fig. 3) we get a fairly good agreement for the region xx = 0 -0,009.
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0.03 0.05 Fig. 3 . Logarithm of activity coefficients of the system acetoneisooctane: X according to azeotropic data.
• • According to extrapolation at limit concentration.
At high acetone concentration the deviation is completely explained by the second virial coefficient and the molar volume of acetone; otherwise the mixture behaves there nearly as an ideal one.
We feel grateful to Industria Copec S.A. for kindly giving us isooctane.
